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TITLE: Technological process of casting crankshaf ts for the 28-30 
(pv-30) engine st the Viadimorovskly traktornyy, zavod (Vladi- 


". pRRIODICAL: Liteynoye prdzvodetve, no. 10,1960, GAT 


PEXT pased on the experience of yne Khar'kov "Serp i molot" Plant, 
the Viadimirov Tractor Plant started the casting. of orankshaf ts for. the | 


Plant and point out that the elimination of plack spots by increasing the 


zation of the cast iron, bringing the S-content down to 0.008 - 0.005%. 
This is possible 4f the cast iron is gmelted in @ basi: alectric furnace. 
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pv-30 engine. fhe authors enumerate the deficiencies oocurring during the 
casting of the crankshaft for the CMe 7 (suD-7) engine at the "Serp malot" 
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machining tolerances is not expedient; - therefore, it js necessary +0 pre- 
vent the origination of black spots which can be attained by the gesulfuri- 


 attemps were made to eliminate the technical difficulties connected with the 
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production of magnesium-modified cast iron by using other modifiers, like: 
cerium, tellurium, calcium, strontium, lithium, etc. Tests proved cerium: 
and foundry alloys on the base of cerium to be the most suitable modifiers. 
In comparison with magnesium, cerium offers the following advantages: no | 
metal ejection during modification; the assimilability of cerium amounts: to 
not less than 30%; lower sensitivity of the cast iron to denodifiers; in- 
significant cast-iron temperature drop during the modification process (de- 
tween 20 and 40°C); uniform distribution of. sulfur over the. casting and ab- 
sence of black spots on its surface. In.order to maintain a constant ochen- 
ical cast iron composition during the investigations basic oast iron of the 
following chemical composition (in %) was smelted in a 3-ton acid electric 
furnacer 3.5 - 3.8 Cs; 2.0 - 2.2 Siz 0.8 ~ 1.0 Mn; not more than 0.04 S. 
Then this cast iron was remelted in a 50-kg capacity acid induction furnace. 
The metal was heated to 1,480 - 1,450°C, the modifiers (composition: 5 - 7% 
Mg, 107% Fe, 40 - 50% Ce, the rest rare earths) amounting to 0.4 - 0. 35% of 
the liquid metal weight was put on the ladle bottom. To remove cementite 
formations and increase the mechanical properties, the cast iron was subjeo+ 
ed to additional modification by 0.3 - 0.4%Cu (Si) 75 ferrosilicium.. After 
two minutes holding in the ladle the metal was poured into the crankshaft 
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Technological process of casting orankshafts... A033 A133 


shell molds. Besides, specimens were cast to determine the.macro- and. 
microstructure and the mechanical properties. Table 1 shows the results 
obtained. The sand-resin mixture was prepared in a mixer of NIILITMASh de- 
Sign, model 821, the shell mold was made on a model 830 machine of NIILITM&h 
design. The cast crankshaft structure contained ledeburite cementite. The 
crankshafts were annealed as to the following conditions: holding at 950°. 
for 2 - 5 hours, cooling in the furnace to 630°C, holding at 630°C for'1 | 
hour, cooling in the furnace to 450°C, further cooling in the air. In,com- 
parison to die-forged crankshafts 22 kg metal were savéd with each cast | 
crankshaft. The economic effect amounts to: 15% of the crankshaft cost: 
price. There are 4 figures, 2 tables and 4 Soviet-bloc references. 
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{Brief handbook on metallurgy, 1960] . Krateii spravochnik aatediuns 

ga, 1960. Moskva, Gos.nauchno-tekhn.izd~vo lit-ry po chernoi 4 - 

tsavetnoi metallurgii, 1960. 369 p. (MIRA 1327) 
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Izv. Akad. Nauk SSSR, 15 (1951), 1, 20-39. 2 aa 
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ABSTRACT: The authors examine problems relating to the emission and pro- 
pagation of quasi-harmonic stationary elastic waves under conditions 
obtaining in underground mines. For the purposes of their examina- 
tion of these problems the medium is considered to be ideally homo- 
geneous. They examine two types of driving forces: 1) Forces acting 
from within the elastic medium [ three~dimensional (spherical; Transl. 
Ed, Note)] waves and 2) forces acting on the free boundary of a semi- 
infinite medium (surface waves). It is established that the driving 
power needed to excite surface waves having a given amplitude is ap- 
proximately two orders of magnitude smaller than the driving power 
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Also, the authors elucidate the law whereby the intensity. of the emissive power must 
increase with the observer's distance from the emitter. An account is given af ob- 
servation methods used, and the results obtained thereby, in coal mines of the Don- 
bass. While, in general, the author's experimental findings do support their theo- 
retical conclusions, the wave-attenuation picture as traced by'them is rendered more 
complicated in some respects by the operation of interference and resonance factors. 
Included are experimental data on the propagation distance of elastic waves (in the 
300-1, 000 cps frequency range) in Donbass coal seams and in the rock enclosing 
them. 
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ABSTRACT: In 1933 Smirnov, V. and Sobolev, 8; (Ref.1) published 
@ paper (in French) in which they expounded a new method 
of integration of the wave equation by means of the ; 
functional-invariant solution, In esrlier work, the : 
author of this paper and Zaytsev, L.P. (Refs.2 and 3) 
found that this method is very suitable for studying | 
the near front zone of the wave and leads to physically 
clear results but they studied only very simple problems, 
G. S, Markhasev, G.S. (Ref.4) also considered the - 
reflection and refraction of spherical waves on a Plane 
boundary of two elastic media; he developed a method | 
of separating the asymptotic part of the wave field. | 
However, he did not consider important features of. the 
wave field and his final results are in a too general 
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In this paper the author shows that the method of _ 
functionally invariant solutions can be applied for the 
neer front zone of the waves entering on the backwround 
of the preceding wave field in addition to the first. 
entries of the reflected waves and primary waves. Using . 
the method of functionally inveriant solutions, the | 
author studies the reflected and the main waves forming 
at a plane boundary of division of two elastic media, 
The author also describes a method of separeting the .- 
asymptotic part of the field in a different formulation 
which gives clearer results and the final form of which 
is convenient for practical application, The problem of 
reflection and refraction of elastic waves on a plane 
boundary hes also been studied by other authors (Refs.5-8) 
who used different variants of the ‘method of sub-division 
of the variables, However, for the given problem, the 
method of functionally invariant solutions leads to the 
same final formulae as the sub-division of the variables 
and, therefore, the formulae arrived at in this paper: 
are not new; they approach closely those published by 
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Card 1/11 given by: 
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Pe (xr, Zy Geta Stee) 
R 


when at > Reg 


; 
when at < 2B 


The vel | 
elocities of propagation of the Waves in the two hale 


Spaces are assumed to satisfy the inequality 


by < a <b, <a, . 


Under these conditions 
and PS , two refracted waves 


Girect waves PPP, Pps, pgp, | . Oo 
and axial Components of th nce ee = sa 
ified by the 


wave ps 
one are expressed by the formulae (Ref 1); 
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qd, = 


a (Eq..2) 


Here 
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. Reflected and Direct Waves Oceurr 


, ¢ “ARATE S: 
Division Between Two Elastic Wee at the Plan 


Bound fay 
a. Il. Horas ae, 


A, = t - r cos wi 1 2 2 i 2= 9, 
1 zy (= — = 2 é 
J be vt *o BY Ji 


| — (Bq.3) 
B(,) is the coefficient of reflection of the reflected 
transverse wa 4; -_ 

the eelation ve (Ref.1). A new variable is introduced by 


o- Vi ~ via? ; 


? 


In terms of the new variable Eq.(3) takes the form 


b,t - rV1 - s* cos was ~ a V/s? - x2 = 0 


’ (Eq.3! ) 
Card 4/11 . 
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where v8 


Y= 1-—— 
as 
1 . eS 
The integral expressions (Bq.2) are transformed to 
4p — B&) Cbit-zs—z-Vs*—7* 15% s ) 
) 


Ys = =—Re 


cs (2) 


8G) __ _U=s*)sds 
t; Vs*_ye Vi-s* 3 TVi- st sin c 
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B(s) denotes the coefficient of reflection of the trans— 
verse wave regarded as a function of the new variable s., 
The path of integration obtained by transforming the | 
straight line segment (0,1) in the plane » is denoted 
by 1, - In order to clarify the characteristic properties 


of the line 1, and the possibility of transforming the 


path of integration, it is necessary to study the trans— 
formation of the plane of the complex variable 5s deg- 
cribed by the function ; 


W= cos w= 


rVi1-s? 


Tt is proved that the equation aW/ds= 0 bas a single 
root which lies on the real axis to the right of tee ale 
point y . The zeros of dW/ds lying in the finite part 
of the plane are given by 
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s° . 


WS cata (1- s B sy. 
1 3 0 ) - bits = 0. (Bq+5) 

By considering the change in argW, round a closed 
contour in which W, (s) is regular, it is seen that 


there is 
one real root. If Wilj< 0 , then the root 


lies in the interval (vy, 1) tis 
’ - The author cons 
contour 1, under the supposition that the above sae te? | 


equality holds, and derives: 
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Division Between Two Elastic Media, IT 


qs = Re | B(s) GS+ZoVS'~¥* —bit)s*ds_ Vs*¥=¥7 — bit)stds ) 
L, a oe $) (8, =) | 


(Bq.2"0 } 


Ws — Ft Re Bés) —(l-s4)s ds 
1s % (s)V(s-s,)(s, = 9) : 


in which 8, and 8, 


W= +1 and Ws nf sa ee ee - = cee 

‘function which does ; nad X(s) isa holom : 

not ng oxphic 

is a cut between the poles oe onthe Plane in which there 
1 
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now arises of obtaining from Eqs. (2'') asymptotic express-— 
ions describing the fiela of disturbance in the region of 
incidence of wave PS. The required expressions are: 


a: 2 
a8 1 R(cos « sin @ cos’ a f! (An) ; 
by R : 
a 2 ; 
_ 1  B(cos a) cos 
where R is given by 
a S - i z 
Rea Jz ‘+B, — Sin” PB cose a (Eq .14!' ) 
sin « cos «a Cos< a ~ cos B) 


« % 
and cos a= So » and 8, is the value of $s at the 


vertex of the wave front, and f(s) is given by: 
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f(s)=r° (1 - 8° )sin2w - ¥(s)(s = 


8))(s,-s) (Bq. 
The author ae ae) 
Peed 2x Bees on to study the direct waves, and obtains 


; | 
= beatae TE 2 | 
by O72 F (dn) (Bq.22") 


2p, 10 LV? f (4n)  (Bq.22"t) 


*¥ 
where B,, is the co : 
@) ; 
Card 10/11 10 efficient of the direct wave PPS, 


PUPCCUMPED ST EMETET rn oboe 
ied ; 


2 PUIG 
atch Ld Mega iT ETE: 


sree’ “ay \ 
PUT el CoieT  eE ET ! 


amcor) i 
ea naie eae 


“APPROVED FOR RELEASE: Thursday, September 26, 2002 CIA-RDP86-00513R002065710016-3 
APPROVED FOR RELEASE: Thursday, September 26, 2002 CIA-RDP86-00513R002065710016-3" 


AQ-1-1/16 | 
Reflected and Direct Waves Occur 


. Division Hetmeen Iwo Elastic Media 1" the Flane Boundary of 


An= Goines aces @, yee A (+ ay)oin a 


There are 10 figures and 
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es USSR, I 
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AVAILABLE: Library of Congress, 
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cu Waves Occurring at the P 
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COtrazhennyye 1 golomyye volny , vozuikayushchiye 

ploskoy granitse ragdela dyulch uprugilh sred. III.) 


lane 
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PUNTODICAL: Izvestiya Akademii Nauk SSER, Sariva’ Ceo oi anecy 
1958, Nr.e 2, pp» 165-174, tushy?” sia esis 
ie ; : : 
ABSTRACT; In Refs. 1 and 2 were discussed reflected and direct 
waves occurring on a background previously quiescent, 
Of such a character are the direct waves PPP ana 
PPS, and also the reflected waves PP and PS, in 
eee ee the critical angle, Beyond the eritical 
reine e nature of the reflected wave changes markedly. 
eae ar change takes place in the waves BSP and 
This wigeeretison with PPP and PFS respectively 
gigas & number of questions which are discussed. 
een: ae present paper. in studying the field of waves 
eP and PSS we shall define only those components 
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of the field which are discontinuous at the front. 

In order to study the wave PSP it Is necessary to 
return to the representation of displasenents in the 
reflected longitudinel wave which wara described by 
qs.16 of Ref.1. the author ten goes on te derive 
closed formulae for the domain in, the noighbeurhotd of 


ae 


the front of the wave PSP f5p the ~ase when uke 


incident wave has the form of astep. If the: whye 
has arbitrary form, then the result can be obtained 
by the method of superposition, with the additional 
condition that the displacemonte on the incidens 

wave are non~zerce only for a suffi-isntly enalit 
neighbourhood of the’ front. The waye PSs Lis 
investigated in a similar Manner, and the transition 
to an arbitrary wave-form is nade in the sane way: 

as for the wave PSP, In Section 5 cf Ref.1, and 
Section 2 of Ref.2 were given expressions for the 
displacement fields in the neignbourhocds of the 
fronts of the waves PP and pg for those parts of 
the front which are sitvated behing the initial source 
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of the direct waves. or other parts of the {rants 
which appear on the backround aliead of the direct: 
waves the character of the displacement field has 2n 
additional component. This comonent.is similar ta 
that which appears in the reflection of a plana wave 
beyond the critical angle. ‘This situation cin occur 
in four different forms: the wave PP can ba’ 
observed against the background of the direct wave 
PPP or the direct wave PSP; ‘the reflected wave PS 
can be observed against the back¢rowil cf PFS! on: 
PSS. Avoiding sunerfluous renetition, oaly ome | 
these cases need be discussed in detail; fur evenple 
tne case of the wave PP appearing efter PPP. For 
the other cases only the final vestlts are given. | 
the general expression for displacements in the. 
reflected longitudinal wave was given by forme 16 
ee oO: Ref.2. In the three cases for which results are 
Card 3/7 mervly quoted, the formulae apply when the wave has 
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the form of a step. The author notes some errors 
which have been noticed in his pievicus papers! - 
In Ref.3,in the denominators in the formulae on 
pe45 the index 3/4 should be replaced dy 3/2. 
This error affects some of the conclusions et the - 
end of the paper. In the formilee for dy and Ay 


on p+? a logarithmic term has been omitted. In Ref. 
4 an explicit expression for the reflected wave 
appearing after a direct wave was nct deduced, and this 
led to an incorrect interpretetien -£ the aaltesta4 
reflection coefficients (ehescyahiink on pe) wv 
the end of Section 2, on p.49 a4 the ant or Sec: 
and on pel at the end of Section 5). In his anc 
conclusions to the three papers the author stata: 

le Results of Refs. 1 and 2 and the vresent paper 
make it possible to derive approwimate formulae. from 
general integral representations, whieh are valid in 
the neighbourhoods of the fronts of the separate waves, 
These formilae are sufficiently simple for oracticel 
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apoilication. They mans 36 
question of the form of the oncillations anc. the. in- 
tensity of the separate waves. © “hese. formulae are 
jdenticel with shece obtained « ier by authors 
refert:3 to in the introduction to the first arvicle. 
2. In the reflected waves PP jana 2S behind the 
first source of the direct wava,: 


lke ee 


tus fox of the © 
oscillations remains: the Same 2s in the incident — ’ 
wave. ‘The form and 2 anpliide aa i¢ te mined from 
formulae 25 of Ref.l, and foimulae 13 of Ref.2. 

3 In the Girect waves PPP an) TPS the form of 
the oScillations is obtained by “ines grating Sunotions 
describing the forn of the incidsnd wave. Porsulee 
for calculating the field of these Waves were deduced 
in Ref.2. a cree 

4, In the reflected waves PF sno PS ahead of the 
source of the ?irst direct wave, the: form of the 
oscillations changes. io the Gonponent which 
duplicates the oscillations in the incident wave is 
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added 2 term which has a forn conjugat te to the. hen 


ov the incident wave. Calculation of the field is 
carried out from formulse. (9) ta (12) of the present 
paper. 


5. The oscillations in the airdet WRVeS PSP > aria 
285 also consist of two components. The first | 
duplicates the form of the waves. PFP and PSP, the 
second has a conjugete form. Calculation of a: 
Yield is carried out fron foxmuiloe (4), (4°) and (6) 
of the present paper. ete es 

6. ‘The intensity of the oscillations (amplitude ) 

of the separate waves depenis not only on their type, 
the prove Utes of the medis. and: the amplitude of the 
incidont wave, but alse on its form, This shows that 
regeming the onplituds of Oo waye as » dynamic property 
in the interpretation of seismological obgée:vations, it 
is necessary to take into account the form of the 
incident wave. ‘hove are 2 fdwured and 4+ Russian 
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Propagation of an Elastic Wave Due to a Spherical Ground 
Explosion . oe 2A 
Prikladnaya matematika 1 malehiani ka; 1960, Vol 24, Nr 1, 
pp 126-133 (USSR) ae 


This article extends some results for rigidly plastic 
material (obtained by the author jointly with A. Yu. 
Tshlinskiy and I, Z. Stepanenko (DAN,: 1954, Vol 95, 
Nr 4)) to material which 1s elastic-plastic. He 
considers the adiabatic propagation of a spherical wave 
due to a blasting charge occupying a spherical cavity . 
(the wave process inside the cavity 1s not considered) . 
Several assumptions are made which the author notes are 
subject to empirical verification, First, the work of 
plastic deformation increases with increasing mean stress 
oO, and in passing from one state to a neighboring 
state, the change in work is given by: 


a 
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BA = (fm (o)]b¢]aV 3 ‘ i (4.1) 


In writing this down, the change in elemental wort {8 
assumed to be proportional to the ‘maximum shear Y ‘ 
With the proportionality factor m( ot )-= oO /2 ee 1/3 


and m) > 0. Secondly, the medium can: exist in only 
two states: an initial elastic state and a packed . 
incompressible state, the passage:from the first. to 
the second occurring instantaneously. ‘This model is 
a special case of one proposed by'S. 8S. Grigoryan | 
(DAN, 1959, Vol 124, Nr 2) and 18 similar to models. 
used by Ishlinskiy (Ukr. matem. zhurnal, 1954, Vol 6, 
Nr 4+) and A. Kompaneyets: (DAN, 1956, Vol 109, Nr 1), 
When the initial stress is large enough, the ground: 
becomes packed in the neighborhood of the cavity, and 
this packing continues to spread. A derivation of the 
equations and boundary conditions 1s then given per- 
tinent to four stages which are characterized by: 

(a) a shock due to the packing of the ground which 
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SOV/10-24 -1-17/28 
Spreads relative to the undLsburbad med Lum; (b).an elas- 
tie wave propagating velubive to ‘the undisturbed. medium; 


‘une packed sone following after it: thd shockfront 


Serves a8 a boundary, and the packing of. the ground | 
continues; (c) an elastic. wave is propagating; the | 
packed zone follows after it with mm contact discon- | 
tinulty as a boundary; the plastic Clow continues, but 
additional ground packing does not. occur; (d) the 
sloppage of the packed zone; the back front of the 
elastle wave breaks off, and the Wave goes off td infinity. | 
Energy considerations lead to a coudition relating the 
radial stress O,, and the remaining Abress component 


Tq # °B = ‘ | a ; 
rom Fy me ym (a) a — (2.3). 

This 18 used in connection with the equation of motion 

and the incompressibllity condLtion. to obtain express tions 


for om in the first three stages Involving certain 


arbiteary constants and the unknoivi funetLons v(t) tnd 


| Ba 
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rt) for the spherical cavity and shoskk Wave. In 


each case 16 1s shown how the boundary vonditLons on, 
the shock and moving cavity, ad well as stability, in: - 
the first stage and a simplifying assumption in the | 
second stage, reduce the problem bo determining only: 


the function r a(t). In stage (a),ca Clirst- order | 

fe - 

linear differential equatLlon for a ws (ar2/at)® a8 
Z * 

a : 


a dependent varlable and 2 .+# ey ase independent 


variable lo constructed, This equation: shows bhatt 

the shockfront speed decveases and: approaches Zeros, 
L.e., the first stage cannot continue indefinitely. 
When the speed of. the shock becomes: equal and smaller 
than sound speed in the undisturbed medium, an elastic 
Wave arises and the second staye begins. — in stage cd 
(b), a nonlinear first-order RLETer One T DL equation is 


obtained for the same varlables 2 ‘and a,Wwhich aga bn’ 
Cand 4/5 shows that the upeed of the shock dir, Jd, monotonleally 
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decreases to zero. However, the law of conservation 

of mass shows that at a certain instant, the shock - 
ceases to exist, though the motioy continues. in 2 
this third stage, the author intreduces a contact dis- 
continuity separating the packed: region and elastic. wave 
and suitable boundary conditions on it. Again an 
ee for the above variables is obtained which Bhows 


= (dr2/at)® vanishes at a certain value. This 


corresponds to the end of the flow of the plastic 

layer and the start of the fourth : ‘stage, This stage 

can be handled by known methods.’ “A, A. Girb and S..S. 
Grigoryan assisted in the preparation of the paper. ‘There 
are 3 figures; and 6 Soviet references. Pie LE, Se: 
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‘where 0, is initiel density, and is the density bayond the front of the inatdent 
wave (9 < P,)- Additional equations are given describing the nature of the shodc 
fronts leading to an equation for the shock front in Lagrangian coordinates. Each 
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and propagation speed in the coordinates defined. Reflection and refraction 
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". pRRIODICAL: Liteynoye prdzvodetve, no. 10,1960, GAT 


PEXT pased on the experience of yne Khar'kov "Serp i molot" Plant, 
the Viadimirov Tractor Plant started the casting. of orankshaf ts for. the | 


Plant and point out that the elimination of plack spots by increasing the 


zation of the cast iron, bringing the S-content down to 0.008 - 0.005%. 
This is possible 4f the cast iron is gmelted in @ basi: alectric furnace. 


garda 1/3 


pv-30 engine. fhe authors enumerate the deficiencies oocurring during the 
casting of the crankshaft for the CMe 7 (suD-7) engine at the "Serp malot" 


| 


machining tolerances is not expedient; - therefore, it js necessary +0 pre- 
vent the origination of black spots which can be attained by the gesulfuri- 


 attemps were made to eliminate the technical difficulties connected with the 


“APPROVED FOR RELEASE: Thursday, September 26, 2002 CIA-RDP86-00513R002065710016-3 
APPROVED FOR RELEASE: Thursday, September 26, 2002 CIA-RDP86-00513R002065710016-3" 


. 


8/128/60/000/010/008/016/zx 
Technological process of casting crankshafts... A033/A133 Le aed 


production of magnesium-modified cast iron by using other modifiers, like: 
cerium, tellurium, calcium, strontium, lithium, etc. Tests proved cerium: 
and foundry alloys on the base of cerium to be the most suitable modifiers. 
In comparison with magnesium, cerium offers the following advantages: no | 
metal ejection during modification; the assimilability of cerium amounts: to 
not less than 30%; lower sensitivity of the cast iron to denodifiers; in- 
significant cast-iron temperature drop during the modification process (de- 
tween 20 and 40°C); uniform distribution of. sulfur over the. casting and ab- 
sence of black spots on its surface. In.order to maintain a constant ochen- 
ical cast iron composition during the investigations basic oast iron of the 
following chemical composition (in %) was smelted in a 3-ton acid electric 
furnacer 3.5 - 3.8 Cs; 2.0 - 2.2 Siz 0.8 ~ 1.0 Mn; not more than 0.04 S. 
Then this cast iron was remelted in a 50-kg capacity acid induction furnace. 
The metal was heated to 1,480 - 1,450°C, the modifiers (composition: 5 - 7% 
Mg, 107% Fe, 40 - 50% Ce, the rest rare earths) amounting to 0.4 - 0. 35% of 
the liquid metal weight was put on the ladle bottom. To remove cementite 
formations and increase the mechanical properties, the cast iron was subjeo+ 
ed to additional modification by 0.3 - 0.4%Cu (Si) 75 ferrosilicium.. After 
two minutes holding in the ladle the metal was poured into the crankshaft 
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Technological process of casting orankshafts... A033 A133 


shell molds. Besides, specimens were cast to determine the.macro- and. 
microstructure and the mechanical properties. Table 1 shows the results 
obtained. The sand-resin mixture was prepared in a mixer of NIILITMASh de- 
Sign, model 821, the shell mold was made on a model 830 machine of NIILITM&h 
design. The cast crankshaft structure contained ledeburite cementite. The 
crankshafts were annealed as to the following conditions: holding at 950°. 
for 2 - 5 hours, cooling in the furnace to 630°C, holding at 630°C for'1 | 
hour, cooling in the furnace to 450°C, further cooling in the air. In,com- 
parison to die-forged crankshafts 22 kg metal were savéd with each cast | 
crankshaft. The economic effect amounts to: 15% of the crankshaft cost: 
price. There are 4 figures, 2 tables and 4 Soviet-bloc references. 
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Crankshaft founding procedure at the Taediaty, Treotir (urea s5e10)_ : 
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Ree MO Lea eet on 


g of n crankshafts, Lit. 
Casting and stand testing of ceriam cast iron’ ranksha = 
proizv. no.9:40-41 S '64. = (MIRA 18:10) 
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{Brief handbook on metallurgy, 1960] . Krateii spravochnik aatediuns 

ga, 1960. Moskva, Gos.nauchno-tekhn.izd~vo lit-ry po chernoi 4 - 

tsavetnoi metallurgii, 1960. 369 p. (MIRA 1327) 
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ZVOLINSKTY, HV. and 2AITSEV, L.F. 


"Study of the "Head Wave’ Developed at. the Interface Between Tro  Rlastde Fluids," 
Izv. Akad. Nauk SSSR, 15 (1951), 1, 20-39. 2 aa 


SO: Translation-2524467, 30 Apr 1954. 
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(Agricultural machinery--Design ond construction) 
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aphic manual on tillage machinery ond : 
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New row crop cultivators, Trakt. i aciiineene she no, 1234-35 Ja '65. 

(MIRA 18:3) 
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ZVOLINSKIY, N.P. | 
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(Agricultural machinery) 
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Kriticheskaia uglovata skorost! rastianutogo ‘vala. Spedoby égredeloniis | 
natiazheniia v trossakh i kanatakh, Moskva, 1931. 32p., illus, (SARE. 
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Title tr.: The critical speed of a petating shaft dudes tension, Methods 
of determining tension on wire ropes. and cables. oe 
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1955. 
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‘Summary in English, 
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Summary in English, 
Bibliographical footnotes. | - 


Title tr.: Approximate ‘solution of several problens of the stat of a 
Meee shell. 


 QAGLL.NES no, 246, : i: 


SO: Aeronautical Sciences: and lation in the Soviet tintin, Library of 
_ Congress, 1955, i 


“APPROVED FOR RELEASE: Thursday, September 26, 2002 CIA-RDP86-00513R002065710016-3 ne 
APPROVED FOR RELEASE: Thursday, ‘September 26, 2002 . GC RDECE ADR SRO IDERTA OOS 2 ak 


LRVOLIUSKEY, N Ve: 


Prilozhenie eetaas Galaga iyke uravnenii k odnod - iddaché slofotshivoskd” 
tsilindricheskoi obolochki. oe 1937. ey Ps ATSAGI, Tray: no. 320) 


we Summary in English, = 


Title tr.:: -Application of. the ‘integral siuattan: nethod to ‘the sutton of 4 
Problem of ty of a cylindrical shell. : at o 


# LL HS | no. . 320 ! 


“80: Aeronautical sdaknden: and Aviation in the Soviet’ Vator, breny ef 
GOnEreee 1955. was 


Oe 


Reka a ARE pee eg heel tie suai | 


Been tired set PSueeS has wee Doinidd 


Same geretmm 


‘ tage Toreien of Rear under ireneton.: ¥.M. Bilis ain N. v, tivotia. 
okly. Comptes Rendua (Dodtady) de Acad, den Sciences, USSIRE ‘wr 
¥-8. ro 101-106, 1088, Jn Euglish.—Acconting te the linear theory of ad 
cleaticity, the atate of atress of & prism subjected to cotiibined titan dad i 
teasion Is obtained by saperposing the two ect of atrenee for torsion and gobs 


tension acting separately, and this result doce not ac cont with experiment. Os ES 
In this paper, sccombordor fertid are retained fn the expenastin fot the a 
strains, and the: Inw relating) pelncipal. aticases ry! with pileuitped 

clongations ¢, is assumed to be, for | finite (Haplacaments mot excouding the 


limit of proportionality, oad Le 4+ 2Ge, An axprossion is then 


worked out for the torstonal stiffness T of the prism, which peovides a a 
correcting factor to T,, the atifiness in the absence of tension. J.P. 


BSCw LIB Vists Bye) 


é at Tani Rose at uTeeauar chassiicatioa 


ase.tbe 


"APPROVED FOR RELEASE: Thursday, September 26,2002  CIA-RDP86-00513R002065710016-3 
APPROVED FOR RELEASE: Thursday, September 26, 2002’ CIA-RDP86-00513R002065710016-3" 


eens i aa plastinks 2a prtston astotouvasth. Yona lo. oe : 


28 “pe, illus, (TSAI, Trudy, no. 505) | 


Tjtle tr.: Compression of a ‘rectangular plate beyond 4 the eubkl.ng points ee 


NCF 


SO: Aeronautical Sciences and Aviation in the Soviet: Union, Library of ; 
Congress, 1955, 7 giao 8 y 


PPROVED FOR RELEASE: Thursday, September 26, 2002 - CIA-RDP86-00513R002065710016-3 
ZV Obaneprikei ah EASE: Thursday, September 26, 2002 CIA-RDP86-00513R002065710016-3" 


SR aie cieintcaneirtl ted tale 


“Rayleigh's Waves in an Inhomogeneous Elastic Half-Space. of Special Type re 


Iz. Ak. Nauk SSSR, Ser. Geograf. i Geofiz., No. 3, 1945 


GYULLINOD ApROVED FOR RELEASE: Thursday, September 26,2002. CIA-RDP86-00513R002065710016-3:— ; 
"APPROVED FOR RELEASE: Thursday, September 26, 2002 _. CIA-RDP86-00513R002065710016-3" 


"Problem of Strain in a Floating Ice Layer," Works of Sci-Res | ‘nstitutien of the Main 
Administration of the Iiydrometeorological Service SSSR, Series IV; Wo: 20, ale. ( hagre 
“(Meteorologiya i iors | No 6 salar 1947) ‘ 


U-3218, 3 Apr ke ; 


SO: 


se 


: Pe ees Ths soon | CECA Pca Saba 
: so Thursglay, Se 200% | 'chA- ce aed 


plember 26 
dentntssRelagb2" tok 
ar | V, Zvelin F,* Ptane waves in en elestic excnlazece 


1 Wie covered with a Weald tayue!” (in Eagliah), C, Ry steal, Sei yt 
oA UN USS, Ape, 10, 1V17, sub. 88, 00, 1, pp. 1-22, ON Wdunve Mote ~) 


This paper deals with tho propegaliaa of plane waves in on ? : ¢t Prat Z i 
qlaatia scimixuace tuversd with a fayor of fnvisedd composite So: COE € \, Attqane oP 
liquid.- The surface of the lhqutd tp ameunist paratial ty tho plane _ 6. ed. 
boutulaty of the clastic omdluna, while the wave [routs are Se oY 

tolt. Twocansarecntaidored, de] ua the relative ing . ba 

tude of the velocity of propagation of the plane waved, amludthe 
wu apestfic’ velueltivs uf prnpagation of waves in the soli By 3 
se - 5 


the use of the buusdaty cuntitiond, the velodlly potential uf (he 
mation in the Liquid and the potentials uf dirplacenint In (ho tutid 

* pre expressead as Intialte serdus Invelving to artitrary functious. 
“Phe paper be clearly tnotivated by a geophysical problem, bat 
du applications of nuwitical results are given. Ad may be gone ah Bp ply aoa 
pared with work by V, Cloguladso (C. R. Awl, Sei. USS, Hoey. 
"1948, vol. 40, nua § aad TI. relfectloa wad reftaction of dn. ae 68 eee ne 
stationary waves. “Seo also 8. Le Guboley [Trena Sriem tt of 
o, 18 (io Husslan)) and D. J. Sbotnag ise : a eee 

Sei, USSR, 145, oo. 118 (io Riva) ae 
ee A Robinaon, England 


Ma waza 


ra fala cee on or A 
“APPROVED FOR RELEASE: Thursday, September 26,2002  CIA-RDP86-00513R002065710016-3 
APPROVED FOR RELEASE: Thursday, September 26, 2002 CIA-RDP86-00513R002065710016-3" 


~ USSR /Ceophysics | ‘LMay ObT 
Seismology u ‘ 
"Surface Plane Waves in an Elastic Semt-space and f 
& Liquid Layer Covering It," N V Zvolinekiy, 4 pp’ a 
"Dok Akad Nauk USSR Nov Ser” Vol LVI, No 4 a 
Purely theoretical treatment i 


| 0016-3 
IGEN UDEGE Tomo zone Coeee SatanoouneTne 
H September 26, 
ZVOLINGHGGVED NDRERELEASE: Thursday, 


Svobodnye kolebaniia trekhhopastnego vozdushnogo vinta ( ropellera), - (Akademtig [vk ; 
Nauk SSSR. Institut mekhani » Inzhenernyi sbornik, 198, vei No.2, pe 61-79, - 
tables, diagrs.) mee oe Sh al 


Title tr.: Free oscillations of a three~blade propeller, o pes 
| Me | — TALAAST 198, yal 


oes Aeronautical Siences and Aviation in the Soviet Union, LWbrary of Congréss. 
195. a ane a 


iy 


s i AS P: Thursday, September 26, 2002 CIA-RDP86-00513R002065710016-3 
APPROVED FOR RELEASE: hursday, September 26, 2002° CIA-RDP86-00513R002065710016-3" 


"Diffusion of Shock from a P o i : eg ee 
: oint Impul : ; : ENS a 
Liquid Layer," ‘Doz AN, 59, No. 6, oi" an Elastic Seml-Space Covered by a. 


1016-3 
CIA-RDP86-00513R002065710016- 3 
“APPROVED FOR RELEASE: Thursday, September 26, 2002 in RDC OE AsnODICeabULe Ss 


R RELEASE: Thursday, September 26, 2002 
ZVOLYNERTY NV. | DOC. PHYSICOMATH sor 


Dissertation: "Certein Problems of Vibration jeentton in an elastic Medium 
: with Plane-Paraliel Boundaries," 


‘18 May 29 
Geophysics Inst, Acad Sei USSR 


SO Vecheryaya Moskva _ 


Sum 7] 


“APPROVED FOR RELEASE: Thursday, September 26,2002  CIA-RDP86-00513R002065710016-3. 7°" °*74 
APPROVED FOR RELEASE: Thursday, September 26, 2002 — CIA-RDP86-00513R002065710016-3" 
; me : a ey, ye 


i 
: 
i 
ide 


forbidden ee 
Submitted by Acna | 
rt oa ea 


} 


P, I. lukirskiy, 13 Jan 48, 


ae 


39/095 


py {his tds a 
al aces joe ee oe 


coll prbcabeael - Head Waves, ee flee 
Properties” of Ra ee ae 


“ATesvestigation of ‘Head Wave With ‘Axial Sometes 
mating in-Plene-Soundary-of Separation- Betwons .- 

hme Elastic Miutds,” L. Pl Zayteev, W. V. Zvolin-" - 

“ skiy, Geophys: Inst, Acad Sci USSR eS 


ete: Ak Nauk, Ser Geofin" No: 5 oP 40-50 


he “senoes ‘pea Atacwinéd: “this: problem “ie: -2:gimenszonst— 
0 Bpace (ibid. No 1, 1951). Here they study pro- 
ses of. head wave produced from. incident wave -: 


Baris ing no. plane front, excited by point ‘source on 


qe 


goplane boundary between 2 elastic fiuids. For soln 
5S. Pn ate et: 
gs | tears 
ee “WSR oeasieica = = Head’ Waven,. ae eee. ori 
BB ire Properties ¢ of te a.) 
ao. 
4 me ‘they utilize results obtained for tans ilaee 


ized oscillations. Submitted 20 Jun 51. 


Ve FQR RELEASE: Thareday setae 25, eee 


ce) 


’ 


"APPROVED FOR RELEASE: Thursday, September 26; 2002 


 ZvOLINses 


4 


"APPROVED FOR RELEASE: Thursday, September 26, 2002 CS oO seni 3 7 
ce 


USSR /Geopiny at os RELIGSE: etpiapiy eee” 26, 2002 aa aaa Jan/Feb 51 


"Analysis of Head Wave Occurring : : : eas 
in the Bound 5 
Zaytsev, N. V. Zovlinskty, Geophys Inst, PsA eit Two Elastic Liquids," L, P, 


N : oN : 
"Ta AK Tauk SSSR, Ser Geog 4 Geofiz" Vol XV, No 1, pp 20-39. 


Dynamic properties of héad way produc ae. 
e uced See ety i 
Mparied between 2 elastic media, with nonplanar front on 
suggested by V. I. a by fietis eee 
eI. Tunction~invariant 
boundary plane between the a gem. Plane-polarized enttiations 1a 
propagation type, r +8 assumed to be point source of cen 


PA 176743 


yTipat es 


— ‘suoppeny, 


ieee ‘(yssn Fos: pes¥ J 

gs CASS, Tazepzy ‘(us 

Be. 88204). GUSSS Ny. aangy 

gppetarane seTies ayy Zo ye 
. weaozviqgg EzrauqKsy 7 kat ¢ te 3 
LB Trt WIT. Pirie aktyseyp. . : 
es oe Ae A. sosnotou-* “AT A-ROTASR: Aaqpaoneg 
tn. ; 

ieee 995-195 a ng: or “‘apg009 20s ‘Ausss. NEN TY. : 

* ie stAoa: ‘tog TaeHe aes gO: Sag. “oquayoyuztt *AtRK 


Armenptoaz: *A’NfE2S UtH-105p 30° aq" ‘utyqodory_ 
/ IX" d a UOT em0g Jo mstuRqlAy ‘bus sadty, apsqy: 
featneg -aTUOZDe ) MOST 8, aomnotag : “AY A 30. AOSTA, : 


a 


bem: 26 


8 


=a - ae 
*KBPROVED FOR RELEASE: Thursday, $eptember. 26, 
APPROVED FOR RELEASE:: Thursday, Stem 


| 16-3 
"APPROVED FOR RELEASE: Thursday, September 26, 2002 PA IRGE GOL, SRO SOLE OnE 
PROVED FOR RELEASE: Thursday, seprombes 26, 2002 CIA-RDP O01 
Card 1/f 


* puthor : Zvolinskiy, N. V., Dr. Phys-Math. Set.; 
“Levin; BS ‘Yu’, Cand Phys-Math, Sei.; 
Molodenskiy, M. S$ S., core Mam. Acad. ‘Sei. wet. 


te, 


Title : Vnutrenneye atroyenive zemli [Internal structure of the Earth] 
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Periodical : Izy.. AN SSSR, Ser geofiz. 3, p 299, May/Jun 195k 
Abstract Favorable veview of geophysics: book, belongirig to the popilee 4cgance 
; series put out by the Acad. Sei. USSR. The baok contains a large; 
amount of material in the form of numerous graphe, maps, and tables. 
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Title * Remarks on S. §. Grigoryan's article "Stating of dynamic problems 
for ideal plastic media" Ba = 


Periodical > Prikl. mat. i mekh., 19, Nov-Dec 1955, 733 ; 


Abstract : The present authors remark that §. Ss, Grigoryan carried out ‘interesting 
investigations of the equation of state of plastic medium, which | hes 
equation was proposed by them ("Dynamics of ‘ground masses," DAN SSSR, 

95, No 4, 1954), and his results deserve attention. Grigoryan pointed 


equals the critical pressure, as was 
assumed in the authors! work, and he also made a conclusion concerning 
the impossibility of. the existence of a certain zone III etc. As: 
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TITLE: On the Emission and Propagation of Quasi-harmonic Elastic Waves 
Under the Conditions Obtaining in Underground Mines (Ob izuchenii 
i raspostranenii kvazigarmonicheskikh uprugikh voln v usloviyakh 
podzemnykh vyrabotok) a 


PERIODICAL: Tr. Geofiz. in-ta. AN SSSR, 1956, Nr 34 (161), pp 280-295 : 


ABSTRACT: The authors examine problems relating to the emission and pro- 
pagation of quasi-harmonic stationary elastic waves under conditions 
obtaining in underground mines. For the purposes of their examina- 
tion of these problems the medium is considered to be ideally homo- 
geneous. They examine two types of driving forces: 1) Forces acting 
from within the elastic medium [ three~dimensional (spherical; Transl. 
Ed, Note)] waves and 2) forces acting on the free boundary of a semi- 
infinite medium (surface waves). It is established that the driving 
power needed to excite surface waves having a given amplitude is ap- 
proximately two orders of magnitude smaller than the driving power 

Card 1/2 needed to excite three-dimensional waves having that same amplitude, 
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Also, the authors elucidate the law whereby the intensity. of the emissive power must 
increase with the observer's distance from the emitter. An account is given af ob- 
servation methods used, and the results obtained thereby, in coal mines of the Don- 
bass. While, in general, the author's experimental findings do support their theo- 
retical conclusions, the wave-attenuation picture as traced by'them is rendered more 
complicated in some respects by the operation of interference and resonance factors. 
Included are experimental data on the propagation distance of elastic waves (in the 
300-1, 000 cps frequency range) in Donbass coal seams and in the rock enclosing 
them. 
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TITLE: Reflected and primary waves occurring at a Plane boundary 

of division of two elastic media. Part I, (Otrazhennyye 
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razdela dvukh uprugikh sred, I) «| wie a 


PERIODICAL: Izvestiya Akademii Nauk SSSR, Seriya Geofizicheskaya, 
1957, No.10, pp.1201-1218 (USSR) = aaa 


ABSTRACT: In 1933 Smirnov, V. and Sobolev, 8; (Ref.1) published 
@ paper (in French) in which they expounded a new method 
of integration of the wave equation by means of the ; 
functional-invariant solution, In esrlier work, the : 
author of this paper and Zaytsev, L.P. (Refs.2 and 3) 
found that this method is very suitable for studying | 
the near front zone of the wave and leads to physically 
clear results but they studied only very simple problems, 
G. S, Markhasev, G.S. (Ref.4) also considered the - 
reflection and refraction of spherical waves on a Plane 
boundary of two elastic media; he developed a method | 
of separating the asymptotic part of the wave field. | 
However, he did not consider important features of. the 
wave field and his final results are in a too general 

Card 1/3 form which makes their practical utilisation difficult. 
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Reflected end primary waves occurring at a plane boundary of 
division of two elastic media. Part I. : , 


In this paper the author shows that the method of _ 
functionally invariant solutions can be applied for the 
neer front zone of the waves entering on the backwround 
of the preceding wave field in addition to the first. 
entries of the reflected waves and primary waves. Using . 
the method of functionally inveriant solutions, the | 
author studies the reflected and the main waves forming 
at a plane boundary of division of two elastic media, 
The author also describes a method of separeting the .- 
asymptotic part of the field in a different formulation 
which gives clearer results and the final form of which 
is convenient for practical application, The problem of 
reflection and refraction of elastic waves on a plane 
boundary hes also been studied by other authors (Refs.5-8) 
who used different variants of the ‘method of sub-division 
of the variables, However, for the given problem, the 
method of functionally invariant solutions leads to the 
same final formulae as the sub-division of the variables 
and, therefore, the formulae arrived at in this paper: 
are not new; they approach closely those published by 
Card 2/3 Ogurtsov, K. I. (Ref.8). ‘The derived final formulae for 


ACHAT AE ea 


.' division of tw 


° 


: tember 26, 2002 
i ROVED FOR RELEASE: Thursday, Sep’ 
ct OVED,FOR,RELEASE: Thursday, September 26, 2002 
Refy 


: 49-10-1710 
ected and primsry waves occurring at a plane bounda : 
0 elastic media, Part [I ; a 


the incident and the reflected waves, eqs. (26"") ana (25) 
are given on p.1217; these are bag 


that all the Caused disturbances are located within the: 


near front zone. 


There are 8 figures and 10 references, 7 of which are 


Slavic. 
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“TITLE: Reflected and Direct Waves Occurring at the Plane Boundary 
‘ of Division Between Two Blastic Media. II (Otrazhennyye'1 
golovnyg volny, voznikayushchiye na ploskoy granitse 

razdéla dvukh uprugikh sred, IT) 


PERIODICAL: Izvestiya Akademii Nauk SSSR, Seriya Geofizicheskaya, 


49~-1-1/16 


ABSTRACT: he problem was investigated in Ref 4) of the refleotion 


the problem, the choice of a frame of reference and the 
choice of symbols are 88 in Ref.(1). It is assumed that 
at a distance, 25 » from the plane boundary division - 


there consists a point source of disturbance emitting a 
spherical, longitudinal wave. The source strength is | 
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Under these conditions 
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A, = t - r cos wi 1 2 2 i 2= 9, 
1 zy (= — = 2 é 
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| — (Bq.3) 
B(,) is the coefficient of reflection of the reflected 
transverse wa 4; -_ 

the eelation ve (Ref.1). A new variable is introduced by 


o- Vi ~ via? ; 
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In terms of the new variable Eq.(3) takes the form 


b,t - rV1 - s* cos was ~ a V/s? - x2 = 0 


’ (Eq.3! ) 
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B(s) denotes the coefficient of reflection of the trans— 
verse wave regarded as a function of the new variable s., 
The path of integration obtained by transforming the | 
straight line segment (0,1) in the plane » is denoted 
by 1, - In order to clarify the characteristic properties 


of the line 1, and the possibility of transforming the 


path of integration, it is necessary to study the trans— 
formation of the plane of the complex variable 5s deg- 
cribed by the function ; 


W= cos w= 


rVi1-s? 


Tt is proved that the equation aW/ds= 0 bas a single 
root which lies on the real axis to the right of tee ale 
point y . The zeros of dW/ds lying in the finite part 
of the plane are given by 
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By considering the change in argW, round a closed 
contour in which W, (s) is regular, it is seen that 


there is 
one real root. If Wilj< 0 , then the root 


lies in the interval (vy, 1) tis 
’ - The author cons 
contour 1, under the supposition that the above sae te? | 


equality holds, and derives: 
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now arises of obtaining from Eqs. (2'') asymptotic express-— 
ions describing the fiela of disturbance in the region of 
incidence of wave PS. The required expressions are: 


a: 2 
a8 1 R(cos « sin @ cos’ a f! (An) ; 
by R : 
a 2 ; 
_ 1  B(cos a) cos 
where R is given by 
a S - i z 
Rea Jz ‘+B, — Sin” PB cose a (Eq .14!' ) 
sin « cos «a Cos< a ~ cos B) 


« % 
and cos a= So » and 8, is the value of $s at the 


vertex of the wave front, and f(s) is given by: 
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PUNTODICAL: Izvestiya Akademii Nauk SSER, Sariva’ Ceo oi anecy 
1958, Nr.e 2, pp» 165-174, tushy?” sia esis 
ie ; : : 
ABSTRACT; In Refs. 1 and 2 were discussed reflected and direct 
waves occurring on a background previously quiescent, 
Of such a character are the direct waves PPP ana 
PPS, and also the reflected waves PP and PS, in 
eee ee the critical angle, Beyond the eritical 
reine e nature of the reflected wave changes markedly. 
eae ar change takes place in the waves BSP and 
This wigeeretison with PPP and PFS respectively 
gigas & number of questions which are discussed. 
een: ae present paper. in studying the field of waves 
eP and PSS we shall define only those components 
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of the field which are discontinuous at the front. 

In order to study the wave PSP it Is necessary to 
return to the representation of displasenents in the 
reflected longitudinel wave which wara described by 
qs.16 of Ref.1. the author ten goes on te derive 
closed formulae for the domain in, the noighbeurhotd of 


ae 


the front of the wave PSP f5p the ~ase when uke 


incident wave has the form of astep. If the: whye 
has arbitrary form, then the result can be obtained 
by the method of superposition, with the additional 
condition that the displacemonte on the incidens 

wave are non~zerce only for a suffi-isntly enalit 
neighbourhood of the’ front. The waye PSs Lis 
investigated in a similar Manner, and the transition 
to an arbitrary wave-form is nade in the sane way: 

as for the wave PSP, In Section 5 cf Ref.1, and 
Section 2 of Ref.2 were given expressions for the 
displacement fields in the neignbourhocds of the 
fronts of the waves PP and pg for those parts of 
the front which are sitvated behing the initial source 
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of the direct waves. or other parts of the {rants 
which appear on the backround aliead of the direct: 
waves the character of the displacement field has 2n 
additional component. This comonent.is similar ta 
that which appears in the reflection of a plana wave 
beyond the critical angle. ‘This situation cin occur 
in four different forms: the wave PP can ba’ 
observed against the background of the direct wave 
PPP or the direct wave PSP; ‘the reflected wave PS 
can be observed against the back¢rowil cf PFS! on: 
PSS. Avoiding sunerfluous renetition, oaly ome | 
these cases need be discussed in detail; fur evenple 
tne case of the wave PP appearing efter PPP. For 
the other cases only the final vestlts are given. | 
the general expression for displacements in the. 
reflected longitudinal wave was given by forme 16 
ee oO: Ref.2. In the three cases for which results are 
Card 3/7 mervly quoted, the formulae apply when the wave has 
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the form of a step. The author notes some errors 
which have been noticed in his pievicus papers! - 
In Ref.3,in the denominators in the formulae on 
pe45 the index 3/4 should be replaced dy 3/2. 
This error affects some of the conclusions et the - 
end of the paper. In the formilee for dy and Ay 


on p+? a logarithmic term has been omitted. In Ref. 
4 an explicit expression for the reflected wave 
appearing after a direct wave was nct deduced, and this 
led to an incorrect interpretetien -£ the aaltesta4 
reflection coefficients (ehescyahiink on pe) wv 
the end of Section 2, on p.49 a4 the ant or Sec: 
and on pel at the end of Section 5). In his anc 
conclusions to the three papers the author stata: 

le Results of Refs. 1 and 2 and the vresent paper 
make it possible to derive approwimate formulae. from 
general integral representations, whieh are valid in 
the neighbourhoods of the fronts of the separate waves, 
These formilae are sufficiently simple for oracticel 


c 
a 
B 


by ut 
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STUD eerie tte Mehran 2G ae a ane) ces : ; 
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apoilication. They mans 36 
question of the form of the oncillations anc. the. in- 
tensity of the separate waves. © “hese. formulae are 
jdenticel with shece obtained « ier by authors 
refert:3 to in the introduction to the first arvicle. 
2. In the reflected waves PP jana 2S behind the 
first source of the direct wava,: 


lke ee 


tus fox of the © 
oscillations remains: the Same 2s in the incident — ’ 
wave. ‘The form and 2 anpliide aa i¢ te mined from 
formulae 25 of Ref.l, and foimulae 13 of Ref.2. 

3 In the Girect waves PPP an) TPS the form of 
the oScillations is obtained by “ines grating Sunotions 
describing the forn of the incidsnd wave. Porsulee 
for calculating the field of these Waves were deduced 
in Ref.2. a cree 

4, In the reflected waves PF sno PS ahead of the 
source of the ?irst direct wave, the: form of the 
oscillations changes. io the Gonponent which 
duplicates the oscillations in the incident wave is 
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added 2 term which has a forn conjugat te to the. hen 


ov the incident wave. Calculation of the field is 
carried out from formulse. (9) ta (12) of the present 
paper. 


5. The oscillations in the airdet WRVeS PSP > aria 
285 also consist of two components. The first | 
duplicates the form of the waves. PFP and PSP, the 
second has a conjugete form. Calculation of a: 
Yield is carried out fron foxmuiloe (4), (4°) and (6) 
of the present paper. ete es 

6. ‘The intensity of the oscillations (amplitude ) 

of the separate waves depenis not only on their type, 
the prove Utes of the medis. and: the amplitude of the 
incidont wave, but alse on its form, This shows that 
regeming the onplituds of Oo waye as » dynamic property 
in the interpretation of seismological obgée:vations, it 
is necessary to take into account the form of the 
incident wave. ‘hove are 2 fdwured and 4+ Russian 
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Propagation of an Elastic Wave Due to a Spherical Ground 
Explosion . oe 2A 
Prikladnaya matematika 1 malehiani ka; 1960, Vol 24, Nr 1, 
pp 126-133 (USSR) ae 


This article extends some results for rigidly plastic 
material (obtained by the author jointly with A. Yu. 
Tshlinskiy and I, Z. Stepanenko (DAN,: 1954, Vol 95, 
Nr 4)) to material which 1s elastic-plastic. He 
considers the adiabatic propagation of a spherical wave 
due to a blasting charge occupying a spherical cavity . 
(the wave process inside the cavity 1s not considered) . 
Several assumptions are made which the author notes are 
subject to empirical verification, First, the work of 
plastic deformation increases with increasing mean stress 
oO, and in passing from one state to a neighboring 
state, the change in work is given by: 


a 
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BA = (fm (o)]b¢]aV 3 ‘ i (4.1) 


In writing this down, the change in elemental wort {8 
assumed to be proportional to the ‘maximum shear Y ‘ 
With the proportionality factor m( ot )-= oO /2 ee 1/3 


and m) > 0. Secondly, the medium can: exist in only 
two states: an initial elastic state and a packed . 
incompressible state, the passage:from the first. to 
the second occurring instantaneously. ‘This model is 
a special case of one proposed by'S. 8S. Grigoryan | 
(DAN, 1959, Vol 124, Nr 2) and 18 similar to models. 
used by Ishlinskiy (Ukr. matem. zhurnal, 1954, Vol 6, 
Nr 4+) and A. Kompaneyets: (DAN, 1956, Vol 109, Nr 1), 
When the initial stress is large enough, the ground: 
becomes packed in the neighborhood of the cavity, and 
this packing continues to spread. A derivation of the 
equations and boundary conditions 1s then given per- 
tinent to four stages which are characterized by: 

(a) a shock due to the packing of the ground which 
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Hate iidgitaaalli treat al iB lela 4 ore Be “a 
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SOV/10-24 -1-17/28 
Spreads relative to the undLsburbad med Lum; (b).an elas- 
tie wave propagating velubive to ‘the undisturbed. medium; 


‘une packed sone following after it: thd shockfront 


Serves a8 a boundary, and the packing of. the ground | 
continues; (c) an elastic. wave is propagating; the | 
packed zone follows after it with mm contact discon- | 
tinulty as a boundary; the plastic Clow continues, but 
additional ground packing does not. occur; (d) the 
sloppage of the packed zone; the back front of the 
elastle wave breaks off, and the Wave goes off td infinity. | 
Energy considerations lead to a coudition relating the 
radial stress O,, and the remaining Abress component 


Tq # °B = ‘ | a ; 
rom Fy me ym (a) a — (2.3). 

This 18 used in connection with the equation of motion 

and the incompressibllity condLtion. to obtain express tions 


for om in the first three stages Involving certain 


arbiteary constants and the unknoivi funetLons v(t) tnd 


| Ba 
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rt) for the spherical cavity and shoskk Wave. In 


each case 16 1s shown how the boundary vonditLons on, 
the shock and moving cavity, ad well as stability, in: - 
the first stage and a simplifying assumption in the | 
second stage, reduce the problem bo determining only: 


the function r a(t). In stage (a),ca Clirst- order | 

fe - 

linear differential equatLlon for a ws (ar2/at)® a8 
Z * 

a : 


a dependent varlable and 2 .+# ey ase independent 


variable lo constructed, This equation: shows bhatt 

the shockfront speed decveases and: approaches Zeros, 
L.e., the first stage cannot continue indefinitely. 
When the speed of. the shock becomes: equal and smaller 
than sound speed in the undisturbed medium, an elastic 
Wave arises and the second staye begins. — in stage cd 
(b), a nonlinear first-order RLETer One T DL equation is 


obtained for the same varlables 2 ‘and a,Wwhich aga bn’ 
Cand 4/5 shows that the upeed of the shock dir, Jd, monotonleally 
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decreases to zero. However, the law of conservation 

of mass shows that at a certain instant, the shock - 
ceases to exist, though the motioy continues. in 2 
this third stage, the author intreduces a contact dis- 
continuity separating the packed: region and elastic. wave 
and suitable boundary conditions on it. Again an 
ee for the above variables is obtained which Bhows 


= (dr2/at)® vanishes at a certain value. This 


corresponds to the end of the flow of the plastic 

layer and the start of the fourth : ‘stage, This stage 

can be handled by known methods.’ “A, A. Girb and S..S. 
Grigoryan assisted in the preparation of the paper. ‘There 
are 3 figures; and 6 Soviet references. Pie LE, Se: 
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SSSR); Institute of Problems of Nec emy of Sciences, SSSR (Institut problem 


mekhaniki Akademii nauk SSSR) S : 
TITLE: Some problems in the diffraction of elastic waves 


SOURCE: International Symposium on Applications of the Theory of Functions of Cen-__ 
tinuum Mechanics. Tiflis, . prilozheniya teor1 taiy v mekhanike sploshnoy 

sredy. t. 1: Mekhanika tverdogo tela (Applications of the theory of functions in con- 
tinuun mechanics. v. 1: Mechanics of solids); trudy simpoziuma. Moscow, Izd-vo Nauka, 


1965, 432-443 


TOPIC TAGS: elasticity theory, partial differential equation, integral equation, 
boundary value problem, approximate solution 4 
ABSTRACT: Three problems are studied: (1) That of waves formed in an elastic mediua 
as a result of momentary disturbance of the continuun along an infinitely long plane 
strip of finite width. The dynamic equations of elasticity theory are solved under 
boundary value conditions corresponding to time with initial conditions zero. The ‘ 
problem is shown to be reducible to the Wiener-Hopf problem; (2) The problem of -inotion 
under the action of a plane wave of a solid infinite strip in an elastic space. This 
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- =, 
problem is a generalization of the problem of diffraction of a plane elastic wave on” 

a screen in the form of a strip. Parameters of motion of the strip are defined'to sa-|. 
tisfy the equations of motion; (3) The problem of the "transparent prism": two elas- 
tic (acoustic) media separated by an angular boundary. An effective method is pre- 
sented for computing the field diffraction for this problem. he authors thank: G. F. 
Mandzhavidze for valuable consultation. Orig. art. has: 41 formulas, 3 figures. 
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|TITLE: Reflection of a planar plastic wave and ite refraution at the bowdary ¢ 
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| SOURCE: Prikladnaya matematika i melchanika, v. 29, no. 4, 1965, 672-680 


.TOPIC TAGS: vibration, ahock wave propagation, shook wave diffraction, shock wave 
reflection, plastic deformation, elastic deformation i 
; Se eb 4 Ge 
j ABSTRACT: The action of a plandr plastic wave striking in a netmnal direction upon ¢ 
the boundary of two elasto-plastic half-spaces is atudied, It ia agaumed that the 
initial portion of a compression diagran be Fig. 1 on the Enclosure) corresponding 
to elastic deformation is a straight line (OC in Pig. +) portion. of a monotonical 
increasing curve. In all, six oases of the qualitative nature (elastic or plastic 
of the three wavaa (incident, reflected, and refracted) ara poadihle. The current 
study deale with two cases: 1) all three wares are plastic, and 2) the incident azd 
reflected wavee are plastic, and the refracted nave ja elamtic. The study ie for 
the purpose of obtaining quantitative descriptione of the wevaa, und aleo to 
"determina the conditions causing: special cases. Lagrangian coordinates are used as 
jeora 975 ne REO alee) = + aye) 
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where u is displacement, and x ia an Evler coordinate. Streases and strains ere 


‘related by the equations be as : 
| mtg =o a ay 

ree dn TS pee gh, OR ety 
| aly) Edt zo(t), (fet) om SE on a! (| | 
| O(h, t) = — pot” (t) + a(t) 
‘where 0, is initiel density, and is the density bayond the front of the inatdent 
wave (9 < P,)- Additional equations are given describing the nature of the shodc 
fronts leading to an equation for the shock front in Lagrangian coordinates. Each 
of the three wave types is desoribed mathematically in relation to stress, strain, 
and propagation speed in the coordinates defined. Reflection and refraction 
coefficients are developed. The methods derived ara applied to certain special 
cases. Orig. arte hast 57 equations and 2 figure 
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